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Course Synopsis 


In this Safety and Basic Use (SBU) class, you will learn how to create a vinyl transfer image. 
You will also learn to import your designs from a variety of different graphic and text tools like 
Adobe Illustrator, CorelDRAW or simple text tools, and learn how to apply the cut vinyl to other 
surfaces. You can also use vinyl cut images for silkscreen printing. 


Time Required: 1.5 hours 
Tools Required 


» ProCut vinyl cutter 

* Computer with FlexiSTARTER 

» Utility knife and scissors 

* Squeegee 

+ Pick (optional — for easier weeding) 


Materials Required 


5 Vinyl test pieces 
+ Transfer paper 
« Rapid Tac solution (or equivalent) 
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TechShop Safety Policy 


* Closed toe shoes must be worn at all times in TechShop 


* Do not use tools or equipment while tired, distracted or under the influence of drugs or 
alcohol 


+ Ifa tool is damaged or missing parts, notify TechShop staff immediately 
* Never leave a machine running unattended 


* Do not force equipment or tools; ask a TechShop staff member for assistance if you 
encounter any difficulties in operation 


+ Ensure equipment is safely off before walking away 


TechShop Workspace Etiquette 


* If TechShop equipment breaks or gets damaged while you are using it, inform the 
TechShop staff. Equipment damage is a normal part of the shop environment — for 
safety reasons it is important to inform a TechShop staff member immediately 


* Do not attempt to engage other members while they are using tools or equipment 


* If you are ever uncertain about using a piece of equipment, ask a TechShop staff 
member for assistance 


* Keep your work area clean and free of obstacles 
* Put away your tools and equipment after use so other members may use them 
* Leave your work area clean when you finish so other members may use it 


Equipment-Specific Safety 
+ Never leave the vinyl cutter unattended while it is running 
* Always use test strips before working on your final product 
* Do not allow liquids, metals, or flammable objects inside the cutter 
* Handle the blade with caution 
* Make sure the area around the cutter is clear before switching on the machine 
+... Do not place hands or other objects in the path of the cutting arm while cutting 


* Do not allow ties, belts, or hair to come in contact with the cutting arm when the 
machine is on, especially while cutting 


+ Do not lean on the machine at any time 
* Do not manually stop the machine while in motion 
* Do not move the cutting head while the machine is on 
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What Does a Vinyl Cutter Do? 


A vinyl cutter is used to cut vinyl of varying thicknesses. With the vinyl cutter you can make 
professional looking signage, stencils, banners and vehicle signs. You can also make paint or 
sand blasting masks. You will learn to import your designs from a variety of different graphic 
and text tools like Adobe Illustrator, CorelDRAW or simple Text tools, and learn how to apply 
the cut vinyl to other surfaces. 


Power 
Swen N Interface 
A Panel 
Pinch 


Roller 


Cutter Arm 
Carriage 


NS Media 


Rollers 


Stand 


Basic Operation 
Adjusting the Blade Height 


AIRO a 


The blade holder holds the blade that cuts the vinyl. The blade magnetically locks within the 
housing which allows it to swivel while cutting. There are two screw rings which adjust and lock 
the blade height. 


The blade should be placed in 


the blade holder in this direction TIỆM Bruted toe 


height of the blade once it 
has been dialed in. 


Plunger: used to push the 
blade out of the blade 
The protruding blade height holder so it can be replaced 
should be only enough to cul 
through the vinyl but keep the _ i 
backing paper intact. Use screw rie erp anun 
Ato adjust the blade height. that protrudes fram the 
blade holder. 
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To test the blade depth, scratch the blade holder on a scrap piece of vinyl. If the blade goes 
through the entire thickness of the vinyl then you need to reduce the protrusion of the blade. 
Readjust the blade until your result resembles Example A below. 


At proper blade depth S Cuts through Does not cut 
the blade cuts through backing paper ¬ through vinyl 
the vinyl and leaves : n 
a mark on the backing Backing 
paper J aper 
O EH ©E=—¬ 
Correct blade depth Blade depth too deep Blade depth too shallow 


Carriage Assembly 


The carriage assembly moves from left to 

right along the cutting area of the machine. 

The carriage will hold the blade holder 

for cutting vinyl or the pen tool holder for Blade 
drawing. Take great care to use the rear Holder Slot 
slot for the blade holder. Using the front 

slot for the blade holder will not produce 

desirable results. To insert the blade 

holder, loosen the focking knob and place 

the blade holder in the slot. Make sure the 

blade holder is seated all the way in the 

slot. Tighten the lock knob until the tension 

becomes moderate. Do not over tighten. Locking Knob 


Holder Slot 


Loading the Vinyl 
You can use rolled vinyl or single cut pieces: 
1. For rolled vinyl, place the roll on the two aluminum rollers with the vinyl coming off the 
back of the roller, vinyl side up. 
2. Unlatch the pinch-roller levers by pushing upward gently. 


3. Insert the vinyl from behind, face up, between the two media rollers and make sure to 
push the pinch-roller levers down. 


The cutting area on the plotter is 48” or 


4 Do not place pinch rollers 


in this area 


a | 
1.5” 1,8" 


Y Axis Roller 


Do not clamp a pinch roller near an 
untextured portion of the Y axis roller; 
leave at least a 1”-2" buffer. 
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Interface Panel 


The interface panel is where all non-mechanical adjustments will be made to the machine. 
Operations such as changing the blade pressure and speed, moving in the X and Y axes, and 
resetting the origin location will all be performed within the interface panel. 


Welcome to use 
USCutter 


When pushed the machine is reset. These buttons are used to 

The memory is cleared and the origin increase and decrease 

is set to its rightmost position. values for various settings 
and to move the carriage 

Toggles between online and offline in the X axis 

modes and pauses jobs 


r These buttons are used to 
When pushed data transfer setting increase and decrease 
can be adjusted (DO NOT ADJUST) values for various settings 


and to move the carriage 
When pushed the test pattern will run in the Y axis 


When pushed the current location 
becomes the origin point 


<> 
Setting the Origin Location j vV + q > 


You will need to set the Origin Point each time you set up for a job on the vinyl cutter. To set a 
new origin location you will first push the Offline/Pause button. The offline mode allows you to 
move the position of the vinyl. You will then use the directional arrow keys to navigate to your 
desired location. Once you have reached the desired location you will press the origin button 

and the current location will be set as the origin. 


A 


Adjusting Cutting Speed w 


The cutting speed will determine the speed at which the job is completed as well as the level 
of quality of the cuts. Sixteen inches per minute is a good default starting point for good quality 
and medium speed. When on the main menu the V+ and V- buttons will change the cutting 


speed. km Ge 
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Adjusting Blade Pressure <] D 


Ve) 
The downward pressure of the blade can be adjusted. A blade pressure wines is a good 
general starting place to work from when trying to determine the force needed for a specific 
material. All materials will require testing to determine the amount of force to use. When on the 
main interface menu the F+ and F- buttons will adjust the cutting speed. 


Performing a Test Cut 


Press the test button to cut a small test shape to test the current force and speed settings. 
This can used to determine the proper cutting speed and force settings needed for different 
materials without wasting time and material by cutting full designs. 


FlexiSTARTER Software 


You are now ready to import your file and create your desired cuts from the FlexiSTARTER 
software. 


The computer connected to the vinyl cutter is generally intended to upload your files so they 
can be cut or plotted. Please do not to generate complex objects on this machine. This will 
ensure that the machine is available for other members to use the vinyl cutter quickly and 
efficiently. While FlexiSTARTER is a very complete development environment, we recommend 
creating your text and image files on another computer, using a program like CorelDRAW or 
Adobe Illustrator. 


Once the file is created, put it on a USB thumb drive. This allows you to use the same file not 
only for the vinyl cutter computer, but also for many other CNC devices such as the Epilog 
laser cutters, ShopBot CNC router, Tormach milling machine and Flow waterjet cutter. 


FlexiSTARTER is much more than just a vinyl cutter program; it is a fairly full-featured drawing 
tool, very similar to Adobe Illustrator or CorelDRAW. The vinyl cutter also has a pen adapter for 
plotting large format images on large roll paper. It is beyond the scope of this class to delve too 
deeply into this drawing package or the large format plotting capabilities. We will examine the 
Main Window, opening and importing files, and sending your file to the vinyl cutter. 


IMPORTANT NOTE: The Help files for FlexiSTARTER are fairly complete and should be 
explored if you wish to learn to use more of the tools in this application. 


Creating Files Suitable for Sse with FlexiSTARTER 


FlexiSTARTER will accept a wide variety of file formats but there are a limited number of 
formats that will provide the best results. Vector data is required for the vinyl cutter to cut. 
Raster images such as .JPG and .PNG will not provide adequate information to the machine 
for cutting. Raster data is simply a field of pixels with different color values which combine to 
create an image. No positional data is present within a raster image and, therefore, the vinyl 
cutter has no information to base movement upon. In contrast, vector data consists of curves 
that are plotted between specific points in 2D space. The vinyl cutter then uses this positional 
information to base its movements. 
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Most Stable and Reliable File Formats 


The most stable and reliable file formats that will import into FlexiSTARTER are shown below 
along with their appropriate file pathways. These file formats and pathways are not the only 
ones available—they have simply proven to be the most effective in TechShop’s experience. 
Feel free to experiment with other formats. 


Adobe Illustrator, 
(Al) 


Vinyl Cutter 


¢ „Al (Adobe Illustrator format): When creating graphics in Illustrator it is best to save 
your file as a .Al file. It may be necessary to back save your file to an older Illustrator 
version. When you save your file, an options window will pop up that allows you to 
select the version number you prefer. Select version 3. 


+ „EPS (Encapsulated Post Script): This file type is generally very stable and reliable for 
most CNC applications. Export as an .EPS from both Illustrator and CorelDRAW. 


+ .DXF and .DWG: Both of these file formats are native to AutoCAD and Inventor, 
respectively. Use these formats when working with either one of these formats. If issues 
arise with the suggested formats for either Illustrator and CorelDRAW both .DWG and 
.DXF are available within these programs for export to the vinyl cutter. 


¢ Direct Print: For simple graphics such as text, it is easiest to work within 
FlexiSTARTER for file generation. You can send the file directly to the vinyl cutter and 
avoid any file format issues. 


NOTE: Always convert fonts to outlines in Illustrator or to curves in CorelDRAW. When you do 
this, the text is no longer editable because you have converted the text to vectors. This ensures 
that the text will come over correctly as you are not limited by the font selection on the vinyl 
cutter computer. 
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FlexiSTARTER Interface Overview and Basic Usage 


1. Main Menu 
2. Main Toolbar 


3. View Toolbar 


4. Status Bar 

5. Cursor Position 
6. Default Colors 

7. Scroll Bars 

8. Swatch Table 

9. Borders 

10. Standard Toolbar 
11. Rulers 


12. Design Area 


Again, learning to draw and design in this program is not within the scope of this class. We will 
be focusing on taking graphics that you have drawn in Adobe Illustrator, CorelDRAW, Inventor, 
AutoCAD or another drawing package, and bringing it into FlexiSTARTER to cut on the vinyl 
cutter. 


Some Useful Settings 


Rulers, Grids and Units of Measure 


1. From the View menu, choose Show>Show Ruler to display the rulers on the top and left 
edges of the design area. 


2. From the View menu, choose Show>Show Grids to display grid lines. This will help with 
aligning your work. 


sue 
62 weed) of 


Aiko-Weld en 
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Importing Files into FlexiSTARTER 


1. Choose New from the File menu to start a new document. 


2. Choose Import from the File menu and locate your USB drive or, in this case, the 
ClassFiles folder on the desktop. 


3. Select the file format, folder and the file that will be imported, in this example, 
ClassFiles/Vinyl Cutter/sampleTextCS5.ai. 


4. Click Import. 
5. Click OK when asked to Import gradients as bands. 


NOTE: If the Auto-place on paste and import option in Paste preferences is enabled, 
the image will be imported immediately after clicking the Import button. 


7 ain Hồ ec 
1... 


3271254 1N NA TON 


x 
Ta 
x 


Adotted box the size of your image floats when you move the cursor around the 
window. 


6. Move the cursor near the upper left corner of the design area and click to place the 
imported image. 


IMPORTANT NOTE: Layering is ignored during import, so that multiple imports do not 
create many unnecessary layers. To preserve layer information, use Open from the 
File menu instead. Importing images with multiple colors will be discussed later in this 
document. 


Fee ae ee es a te 


shel 


Build Your Dreams O 


The image appears with a red outline around it — this red line is the cut path. 
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Entering Text 

The Text Input tool is the basic text tool. 

. Click the Text Input tool on the toolbar, 

. Move the cursor onto the design window and click to set the insertion point for text. 
. Type your desired text. 

- Choose Font from the Text menu and choose a typeface from the Font menu. 


a kwon = 


Choose Size from the Text menu and choose 1” for the font size. 


Cut/Plot Window 


All of the options for placement, sizing and cutting your vinyl are available within the Cut/Plot 
window. Many advanced options are also available within this window. Most sizing, scaling and 
copying operations should be performed here. If you want to make various copies of a graphic, 
you will have a greater level of control if you import one instance of your graphic and use the 
options available within the Cut/Plot menu to create, size and space your copies. 


Ë CutyPlot 
[xv-s60P@comt 
Properties... 


Cut/Plot 
Management| 
Tools 


Material 
Sizing 


Position 


Artwork 
Sizing 


Copies 


Artwork == Your Name 
Manipulation xvvvvvvvvvvvsvvvvosvvvvvvvssvvv E 


Tools — 
[5 ane bk Send Job 
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* Cut/plot management tools: Within this section multiple tabs with various options 
are available. These tabs are labeled from left to right as General, Panel, Options and 
Advanced. We will be using the General and Options tabs for the purposes of this class 


* Material sizing: Within this area of the window you will set the dimensions of the 
material you are using. It is a good idea to input dimensions slightly smaller than the 
vinyl you are using as this will ensure that you will never cut off of your material. The 
white field with your artwork is a representation of the material dimensions that you input 


* Position: This section of the menu allows you to input coordinates for artwork 
placement, or you can simply click the up and down arrows to nudge your artwork 
around the canvas 


» Artwork sizing: In this area you can scale the artwork to a certain size or percentage. 
You can also click the up and down arrows until it fits on the canvas 


* Copies: Here you can create multiple copies. The software will only place the copies 
within the material size you have given. Due to this you will never have artwork off of the 
vinyl. You can also adjust the spacing between each copy 


* Artwork manipulation tools: Here you can manipulate your artwork in a variety of 
ways such as Alignment, Rotation and Mirroring. Mirroring is necessary for window 
graphics that need to be placed on the inside of the window 


» Send job: When you are ready to cut your vinyl, hit the Send Job button and the 
machine will begin cutting your job 
Options Tab 


Within the Option tab many features are available to be adjusted such as color sending 
options, weeding options and driver options. 


lữ Ÿ |3 | 
Color Sending 
Options 
Weeding ees 
Options lê in 
Í” Horizontal weed lines: ÍT Horizontal spit ines 
17 Vertical weed ines T Vertical spit 
[” Easy weed Weeding margin: [5 1000 =] 
Driver 
Options 


(7 Use same diver options for all colors 


Ater Pot SS] #01 
After Plot Aiea Ani =] f # of Passes 


Total size:  141ữnx 120n 
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* Color sending options: In this area, you can tell the software how you want it to deal 
with multiple color graphics. You can also select for the machine to pause between 
colors so the machine will cut one color and then pause. While the machine has paused 
you can change out the vinyl for the next color and then start cutting again when you 
are ready 


* Weeding options: Weeding is the process of removing the vinyl that you do not require 
from your cut piece. Within the weeding options area you have a high level of control of 
how you want the machine to cut borders around the artwork to enable easy weeding. 
We'll cover more on weeding in the weeding section later in this document 


» Driver options: Within this section you can optimize what processes you want the 
machine to perform per color. You can also select to cut or plot one color at a time 


* Advance after plot: This option allows you to select whether or not you want the 
machine to advance after it finishes cutting. If this option is selected, the machine will 
complete the cut and set the last point after cutting as the origin. If this option is not 
selected, the machine will return to its original origin when cutting is complete 


+ Number of passes: If you want to cut the same artwork more than once, you can 
increase the number of passes 


Cutting Images with Multiple Colors 


1. Choose techshop_logo from the Window menu to bring this window forward. This file is 
a two-color image with red and blue. 


2. Choose Cut/Plot from the File menu. 
3. Click the Zoom to All Objects button, in the Window Management tools area on the 
bottom left of the window to get a better view of your image. 


Notice that ONLY the blue objects appear in the window. Since you are going to want 
to change the color of the vinyl for the two different colors, only the blue shows. Also 
notice the dotted vertical red line—this is a vertical weed line. 


lA 
GU 
| HERE 


. Click the Advanced button on the Cut/Plot window. 
. ONLY click the Automatic Registration Marks button to check it. 
. Click the General button on the Cut/Plot window. 


NoOne 


. Click the Zoom to All Objects button in the Window Management tools area. 
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NOTICE the registration marks have been automatically placed and will be cut when 
this job is sent to the vinyl cutter. These will make it easier to maintain the alignment 
when placing the blue vinyl and then the red vinyl. 


ị 4 


: HER X 


8. Click the Options button on the Cut/Plot window. 
9. Click to check the Send all colors button. 


10. Click to check the pause between colors button. This will allow you to change the vinyl 
before the red images cut. 


11. Click the General button on the Cut/Plot window. 
12. Click the Zoom to All Objects button in the Window Management tools area. 


Both colors, with registration marks appears: 


x] x] 


E= ` Jai 
EGASINI 
SZ BUILD YOUR DREAMS HERE x 


13. When you click Send, the information associated with each color will print individually 
and pause when each color is done to allow for a vinyl color change. 
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Weeding 


Weeding is the process of removing the extra vinyl around the graphic. This is not much of a 
challenge with large graphics, but can be trickier with letters. For example, if you are weeding 
the words “T-E-C-H-S-H-O-P,” you are removing the unnecessary vinyl that surrounds and 
flows in between each letter, like the centers of the P and the O. The smaller the letters, the 
more difficult the weeding process will be. 


The biggest mistake made during the weeding process is trying to go too fast. The secret is to 
use the best possible equipment and take your time. If your pick or knife is dull or you did not 
set the force to cut deep enough, you won't get a clean cut and weeding is more difficult, 


In a previous section, you checked the Weed border and Vertical weed lines buttons in the Cut/ 
Plot window. 
* Weed border: Cuts a square around your art, making it much easier to weed 


* Vertical weed lines: Adds a number of vertical cuts through your image so that it is 
much easier to weed a section at a time 


* Easy weed: Creates weed borders around various parts of your artwork to make 
weeding easier by allowing you to weed many small sections rather than one large one 


Note: Using a pointed tool, like a dental pick or a box knife, 
carefully peel away the excess vinyl around your project. 


Tips for Successful Weeding 


* Work on a clean, flat surface 
* Work slowly. Patience is important here! 
* Peel the material off a little bit at a time 


* Rock the material back and forth and try to get a good angle as it comes away from the 
top and bottom of the individual letters 


* Try turning the piece around and working from another side if it will not release at the 
angle you are working 


+ Itis easy for the vinyl you are removing to get stuck back down in undesirable places 
like the middle of your work, so, try dividing the piece into sections. The weeding cut 
lines in the vinyl to allow you to isolate sections for easier removal 
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The Transfer Process 


The vinyl you just cut has an adhesive back; however, it is often difficult to keep text and 
complex graphics aligned properly if you just peel the vinyl off of the backing and place it one 
by one onto the receiving surface. To make this process easier, you will use transfer paper, a 
lightly sticky-backed semi-transparent paper that you place on the face of the piece to transfer 
it to the receiving surface in one whole piece. 

1. Cut a piece of transfer paper a little larger than your cut vinyl piece. 


2. Place the transfer paper on the face of your object and smooth it out with the squeegee. 
Be sure to press firmly on each letter and remove all bubbles. 


3. Peel the paper backing away carefully, picking up your cut vinyl on the transfer paper as 
you go. 


Note: The back of the vinyl is very sticky and is not forgiving when you stick it down. 
Using RapidTac, an adhesive solution that allows you to move your piece around on the 
final mounting surface for a minute or so before it sticks in place, works great 
on smooth surfaces like glass, painted metal, etc. 


4. Spray RapidTac on your receiving surface and place the vinyl cut piece approximately 
where you want it. Move it quickly to the final location and smooth and press firmly with 
a squeegee, removing all bubbles. 


5. Carefully pull away the transfer paper using a squeegee behind the transfer paper. Pull 
at a sharp angle away from the vinyl letters. 


Tips for Success on the CNC Vinyl Cutter 


5 The vinyl cutter likes curves and dislikes sharp corners in small objects 
+ Vinyl sheets need to be wrinkle-free 


5 Use vinyl sheets that are whole rectangles. It's OK to use small pieces (min. 6” x 6”), but 
don’t use pieces that have sections cut out from prior jobs—this can present a problem 
as the sheet is feed back and forth 


+ Test LOTS before creating your final piece 
* Check the back of the sheet for pressure lines or cuts after your test piece 
« Make sure the origin is set away from the traction rollers 


* Blades get dull and vinyl brands differ, so, you will need to test often and adjust the 
cutting speed and cutting force 
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Project Workflow 


For this class, you will be given a Piece of vinyl and you will be entering your name (or another 
short word) directly into FlexiSTARTER so you can edit and manipulate it. 


If you have ANY questions about any operation or task, be sure to ask your instructor or 
another TechShop staff member before proceeding. 


Machine Setup 


1. Uncover and turn the vinyl cutter on — the switch is on the left side of the machine. 
2. Unlatch the pinch-roller levers by pulling them downward. 


3. Insert the vinyl from behind, face up, between the two media rollers and push the pinch- 
roller levers up to lock the vinyl in place, allowing 1” at the top of the piece of vinyl. 
Make sure to leave a distance of 1”-2" from the untextured section of the roller. 


4. Set your origin to the lower right hand corner of the vinyl by selecting pressing the 
OFFLINE/PAUSE button, moving to the desired location with the arrow keys and 
pressing the ORIGIN button to set the current location as the origin. Make sure the 
blade height is set correctly by running a test pattern on the vinyl cutter, 


Software Setup 
. Launch FlexiSTARTER. 
. Click the Text Input tool on the toolbar. 
. Type your desired text. 


1 
2 
3 
4. Choose Font from the Text menu and choose a typeface from the Font menu. 
5. Select the Cut/Plot icon on the top menu bar. 

6. Input the vinyl dimensions into the material sizing section. 

7. Resize the text as needed with the artwork sizing tools. 

8. Mirror, rotate and align as needed using the artwork manipulation tools. 

9. When you are satisfied with your artwork layout, select the Options tab. 
1 


0. Activate Weed Border and set the weeding margin to .125”. 


Post Processing 


1. Press the Send button to cut the vinyl. 
2. Spend time weeding your vinyl and applying transfer paper. 
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Cleanup 
* Place any reusable scraps of vinyl in the box and dispose of all other scraps 
+ Putall tools back in the box 
« Return the vinyl cutter kit to the front desk 


5 Make sure your area is clean. A broom and dustpan are located in almost every room at 
TechShop 


Troubleshooting Tips 
If a piece of vinyl jams in the vinyl cutter: 


1. Turn the power OFF. 


2. Remove the jammed piece. 


IMPORTANT: NEVER MOVE THE CUTTING HEAD BY HAND. 
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Useful Links 


http://forum.uscutter. com/index.php?/forum/61-vinyl-cutters/ 
Vinyl cutter manufacturer online discussion forum 


http://www.productsignsupplies.com/ 
Online store with a huge variety of vinyl types 


What’s Next? 


After successfully completing this CNC Vinyl Cutter SBU class, you might be interested in 
these classes: 


+ Silk Screen Printing Basics 

+ Adobe Illustrator for CNC 

+ Laser Cutting and Etching SBU 

* Laser Engraver Rotary Attachment SBU 
* Advanced Laser Cutting and Etching 

* CNC Embroiderer SBU 

* CNC Embroiderer Digitizer Pro Software 


The Fine Print 


Copyright © 2005 — 2012 TechShop, Inc. All rights reserved. 


This manual is furnished under license and may be used or copied only in accordance with the terms of such license. The content of this 
manual is furnished for informational use only, is subject to change without notice, and should not be construed as a commitment by TechShop 
Ine. Except as permitted by such license, no part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form 
or by any means, electronic, mechanical, recording, or otherwise, without the prior written permission of TachShop, Inc. 


TechShop and the TechShop logo are either registered trademarks or trademarks of TechShop, Inc., in the United States and/or other 
countries. Microsoft and Windows logos are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or 
other countries. Apple, Mac and Macintosh are either registered trademarks or trademarks of Apple Computer, Inc., in the United States and/or 
other countries. Snagit is either a registered trademark or trademark of TechSmith Corporation in the United States and/or other countries. 


The following are registered trademarks or trademarks of Autodesk, Inc., in the USA and other countries: 123D, 3Ds Max, Alias, AutoCAD LT, 
AutoCAD, Autodesk Inventor, Revit and SketchBook, All other registered trademarks or trademarks are the property of the respective owners. 


‘These materials were written by Aaron Haldiman. These class materials are the copyrighted property of TechShop and are intended for use in 


an instructional setting. Successful completion of SBUs is required for many of the products at TechShop. An instructor must sign off on this 
requirement; it is not enough to just read and follow these materials. 


Copyright 2012 TechShop, Inc. All Rights Reserved Version 1.3 Page 19 of 19 


